If you knew earlier what you know now, would you still have pursued the same career path? Absolutely. I fell in love with C. elegans when Bob Horvitz showed me one of his and John Sulston's lineage diagramscomplex, but obviously having an underlying logic. I was enamoured of computer programming as a first year undergraduate, but gave it up when I started to think the computer was more interesting than my classmates. Now I get to spend lots of time with excellent computer scientists and programmers, in person! I like working, and in biology I get a wide range of challenges, big and small, so it is an enjoyable and fascinating existence. I like struggling with hard concepts and puzzling data; I like scraping ice out of -80° freezers; I love drawing figures; I love learning from mistakes.
Do you have a scientific hero?
Definitely. Seymour Benzer. He just was curious about everything, and displayed such quiet joy in science. Seymour would obsess over trivia trying to extract universal principles. He wrote beautifully. He also coined cool words, like 'cistron'. Seymour was my hero in graduate school and then I ended up having a lab next door for almost 20 years. I had the pleasure of many short interactions with him, sometimes just a comment he would make while my students and I were drawing on a whiteboard in the hallway. I would have to include as another hero T.H. Morgan, because he not only started modern Genetics, with his pioneering work on the fruitfly Drosophila, but he was also a developmental biologist, and he used to eat fruitfly larvae as snacks. I am lucky to hold the T.H. Morgan Chair at Caltech and work down the hall from his former laboratory. I feel surrounded by heroes.
What do you consider to be a big outstanding problem in biology?
One of the biggest problems in biology is still the genetic problem: understanding the relationship of genotype to phenotype, or in modern words, how can we predict properties of an organism from its genome. A smaller sub-problem lies in predicting the properties of a cell from its transcriptome and proteome. We should be able to do both of these, even though the answer involves lots of details. It is a deceptively difficult problem.
What is your favourite conference?
That is an easy one: I love the biennial C. elegans meetings. I have only missed one since 1979. I think the focus on all types of biology keeps it interesting, and one person's discovery is another's tool so lots of the details are highly relevant. I also like the 8-12 minute talks, jam-packed with content and style. It is amazing how much you can get across in ten minutes, and how little people get across in an hour. I just came back from the 2013 meeting, tired and excited. There are so many discoveries yet to be made, and the tools just keep getting better! What do you think about the intersection of Biology and Engineering? I have been involved in a number of biology-engineering collaborations and helped establish a Bioengineering program at Caltech; we just became the Division of Biology and Biological Engineering after 85 years as Biology. I know people say that an engineer has a hammer and is looking for a nail: there are so many nails in biological science research; I am always happy to find the best one. It is fascinating to me to see how the engineering research proceeds, but it takes a long time to go from prototype to production. I learn more each time I work with engineers, so it becomes more enjoyable and productive.
About 15 years ago I was collaborating with an electrical engineering colleague and his student. The goal was to come up with new, bio-inspired modeling methods and engage in a cycle of prediction and experiment. So, we each had a graduate student working on this. It did not get far: my student would say "give me a model and I will collect data", and his student would say "give me some data so I can constrain my model". Part of the problem lay in the specific people involved, and this could be solved by the new generation who can do both experiment and computation. I have found that we will test our own models no matter how bad, but are hesitant to test other's models no matter how good. This is not a mature attitude. Anyway, there is an amazing range of opportunities in this truly interdisciplinary area. Engineering and biology each comprise multiple disciplines so there are hundreds of flavors of interactions. It will be an exciting century.
What do you think of the peer review process? There is definitely an increasing trend towards asking Q & A too much -the notorious "reviewer #3 problem". I don't think it is fair to ask someone to do something essentially impossible. We have to keep science fun: it is very hard work, it is competitive, and the problems are tough. Many colleagues respond to the overwhelming number of papers by wanting to see more complete stories published. A simple, solid short paper is easy to skim, but a complete long one with lots of goodies tucked away in supplemental material is difficult to read. Most of the time we are skimming for information, methods, concepts. So, I would find it easier if the papers were simpler and the abstracts summarized most of the content. I think publication will evolve back to a more satisfying process.
I have one theory about unreasonable reviews, the ones that ask for many additional experiments that would make the paper even better. If I review a paper and take notes on an electronic device, then I have all my thoughts -some incisive, many random -in the document. Because I typed it all, I am loath to delete my brilliant words. However, if I scribble notes on a paper, then when I transfer to electronic media, I have to filter, and more importantly, I throw out many items that are not relevant and not worth typing. At the end, you still have to go back and ask yourself: is this review good for science? So we can use a Categorical Imperative: when you review a paper, please ask yourself "is this making everyone enjoy science or hate it?" What is the best advice you've been given, and what advice would you offer someone wondering whether to start a career in biology? My maternal grandmother told me that "life is long, but it is short". This is wonderfully ambiguous: I am not sure what it means, but I follow it assiduously. Sometimes I interpret it as "move fast because time is fleeting" (Gather ye rosebuds while ye may, or Get it while you can). Other times I interpret it as Life is too short to put up with this, or Life is too short to worry about that. Great advice from a happy person who had a tough life.
I think being a biologist is like being a non-starving artist. You go into this for the passion and interest and it will work out. I advise people to go into science for the joy and excitement; these will sustain you.
What is the big deal about Open
Access? There are two reasons I now think it is crucial. When I personally need to look up some medical research, I want to skim all the articles quickly and thus the price point is too high. Release after a waiting period seems okay, except if there is a paper about my disease, I want to read it today! Second, database projects really need access to the full text of all published papers upon publication so our computer programs can tell if a paper is relevant and suggest information to be extracted. It would be great if all publishers would open up their full text to computational analysis.
Do you ever panic?
There are lots of panic-inducing situations: you find out someone else is working on the same problem with the same approach, or a piece of equipment dies at a critical time. The key is not to panic, ever. Or find someone to talk you through it. I love this scene in the movie Pulp Fiction where Harvey Keitel character, Mr. Wolf, is called in to de-panic a situation. My advice is to be Mr. Wolf for others, and eventually to become your own.
How do you keep track of so many projects? Easy: one at a time with total focus. It definitely helps to have talented students with whom I learn to communicate rapidly. I rarely schedule meetings, so I can react to any news, good or bad, quickly and (hopefully) effectively. Some news has to be savoured or mulled over to come up with a solution, so I make sure to have time to contemplate. 
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What is Gemmata obscuriglobus?
Gemmata obscuriglobus is the standard bearer of a group of bacteria that has recently been the focus of interest in cellular, environmental, medical and evolutionary biology. G. obscuriglobus bacteria have been dubbed the 'platypus of microbiology' because of their peculiar characteristics usually not observed in bacteria, including some that are more commonly associated with eukaryotes and archaea. G. obscuriglobus has also been labeled 'the nucleated bacteria' because a double membrane sometimes appears in two dimensions to surround its genomic material, but this claim is disputed and confirmation of this fact in three-dimensional studies is still lacking. Those and other features have lead to the suggestion that these bacteria might be our closest prokaryotic relatives. G. obscuriglobus is aerobic, heterotrophic and slow growing, with a generation time in the order of a few hours. It belongs to the Planctomycetes phylum, which is part of the PVC superphylum, also containing, amongst others, the Verrucomicrobia and the Chlamydiae phyla. This group is phenotypically very diverse, containing aerobic and anaerobic representatives, free-living and pathogenic, as well as heterotrophic and autrophic ones. G. obscuriglobus is a freshwater bacteria. However, Gemmata-related species have also been found in wastewater plants, in acid bogs, swamps, and the soil. Indeed, PVC bacteria appear to be ubiquitous, including inside our intestinal tract, where members of the phylum Verrucomicrobia influence human health and obesity by contributing to gastrointestinal homeostasis and influencing the immune system. PVCs are also environmentally important, with some members being major producers within the nitrogen and carbon atmospheric cycles, those PVC bacteria involved in the nitrogen cycle being economically important Quick guide
